To study the effect of Platycodon grandiflorum (P. g.) feed ing on serum and liver lipid concentrations, diet-induced hyperlipidemic rats were fed diets containing 5% and 10% P. g, powder for 3 weeks. The P. g. feeding markedly decreased both serum and liver lipid concentrations in hyperlipidemic rats. Especially, 5% P. g. diet significantly decreased the concentrations of total cholesterol and triglycerides in serum and liver as compared with those of the hyperlipidemic control group. Dietary P. g. also induced a reduction in low-density lipoprotein (LDL)-cholesterol as well as an increase in the concentration of high-density lipoprotein (HDL)-cholesterol in serum. Furthermore, the atherogenic index was also low in rats fed P. g. diet. These results indicated that dietary P. g. may have a beneficial effect on preventing hypercholesterolemia and hyperlip idemia.
Summary
To study the effect of Platycodon grandiflorum (P. g.) feed ing on serum and liver lipid concentrations, diet-induced hyperlipidemic rats were fed diets containing 5% and 10% P. g, powder for 3 weeks. The P. g. feeding markedly decreased both serum and liver lipid concentrations in hyperlipidemic rats. Especially, 5% P. g. diet significantly decreased the concentrations of total cholesterol and triglycerides in serum and liver as compared with those of the hyperlipidemic control group. Dietary P. g. also induced a reduction in low-density lipoprotein (LDL)-cholesterol as well as an increase in the concentration of high-density lipoprotein (HDL)-cholesterol in serum. Furthermore, the atherogenic index was also low in rats fed P. g. diet. These results indicated that dietary P. g. may have a beneficial effect on preventing hypercholesterolemia and hyperlip idemia. Key Words Platycodon grandiflorum (P. g. ), liver function, triglyceride, HDL-cholesterol, LDL-choleserol, cholesterol-lowering effect, triglyc eride-lowering effect, hyperlipidemic rats The root of Platycodon grandiflorum A. DC (Chinese drug, 'Jiegeng'; Korean name, 'Doraji'; and Japanese name, 'Kikyo') has been used as a traditional oriental medicine. In Korea, the root of P. grandiflorum (four years) has generally been used as a food, and employed as folk remedy for diseases of adulthood such as hyperlipidemia, hypertension and diabetes. Some studies on its chemical (1-3) and immunopharmacological effects (4, 5) have been done but little is known about its clinical/dietary effects on lipid metabolism in experimental animals. Recently, we observed that the root of P. grandiflorum (twenty-two years) had proved beneficial to obese patients with adult-onset diabetes mellitus (unpublished data). Thus, the * To whom correspondence should be addressed . Results and discussion Weight gain and food intake The body weight gain, food intake, and the food efficiency are shown in Table  3 . Food intakes were significantly lower in rats fed P.g. diet (especially 10% P. g. diet) as compared with those of rats fed diet containing 5 % cellulose powder (Group 1 and 2), suggesting that P. g. tastes bitter. Body weight gain, however, was significantly increased in 5% P. g, diet group. These results imply that the nutritive value of 5% P. g. diet is greater than the 10% P. g. diet.
Activities of GPT, GOT and LDH in serum The activities of serum GPT, GOT and LDH are shown in Table 4 . Serum GPT,, GOT, and LDH activities, which indicate liver injury, were in the normal range in all groups. P. g. feeding resulted in an decreasing tendency of GPT and GOT levels as compared to cellulose feeding, and led to a significant decrease in LDH activity.
Concentration of serum and liver lipids The effect of P. g, feeding on serum and liver lipid concentrations is summa rized in Table 5 . The total cholesterol and triglyceride concentrations in serum and liver were significantly decreased in the P. g. diet groups (Groups 3 and 4) as compared with those of the hyperlipidemic control group (Group 2). It is notable that dietary P. g. improved hyperlipidemia, accompanied by a significant decrease in serum and liver triglyceride concentrations. Table 3 .
Body weight gain, food intake, and FER of rats fed experimental diets for 3 weeks. Dietary P. g., furthermore, significantly increased the serum HDL-cholesterol concentration (especially in 10% P. g. diet) while markedly reducing the LDL cholesterol concentration compared with those of the hyperlipidemic control groups.
Serum phospholipid values in the P. g. diet group were significantly decreased, whereas liver phospholipid values with the P. g, diet were similar to those with cellulose diet. The blood glucose concentration was decreased in the 5% P. g. diet group but not in the 10% P. g, group.
The atherogenic index of the rats fed P. g. diet was significantly lower than that of the rats fed the cellulose diet. In this study, 5% P. g. diet was shown to be more effective than 10% P. g. diet in reducing the cholesterol and triglyceride concentra tions in serum and liver. Unfortunately, these dose-dependent differences can not be explained in the present study.
As shown in Table 1 , P. g. contains a variety of components, but it is not clear from the present experiment which of them influence lipid metabolism. Of the them, dietary fiber (23% of P. g.) may be required for improvement of lipid metabolism.
Extensive studies have indicated that dietary fiber has distinct hypocholester olemic (8, 9) , and hypolipidemic (10,11) effects, and might protect against ather osclerosis (12) . In the experiment described here, the cholesterol and triglyceride reducing effects of dietary P.g. may be partially attributed to its dietary fiber. On the other hand, it has been reported that dietary proteins from various plants (13) , and dietary purified saponin (14) , or saponin-rich food such as soya-bean protein (15) have hypocholesterolemic effects. In this study, the possibility that some minor components such as plant protein and saponin are partially responsible for these effects cannot be excluded.
In conclusion, the present results indicated that dietary P. g, has a potential property in lowering cholesterol and triglyceride concentrations in serum and liver, and may be useful in preventing atherosclerosis and obesity.
